Appendix 5: High-flexion Total Knee Replacement (TKR)
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Study details | (aspects of internal validity)
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Study details Il (aspects of external validity)

Study No. Of Mean age Female Osteo- Mean Follow- Prosthesis brands (new vs Manufactu Site, surgeon Hospital Continent
replace- (SD, (%) arthritis length of up com- conventional) rer setting (country)
ments range) (%) FU (yrs; pletion (designer/

(no. of SD, (%) university/
patients) range) general)

Ahmed, 2009, 56 (56) NA 48.2 NA 1 (NA) NA NexGen MB LPS-flex Zimmer NA, multiple University  Europe

Nutton, 2008 versus NexGen MB LPS surgeons (U.K.)

Bajammal, 174 (174) 69.9(7.2) 62.1 NA 1 (NA) NA Scorpio Flex PS versus Stryker Single site, University  North

2006 Scorpio PS multiple America

surgeons (Canada)

Biant, 2009, 100 (100) NA NA NA 0.5 (NA) NA Genesis Il CR high-flexion Smith & NA NA NA

2012 insert versus Genesis Il CR Nephew

standard insert
Bin, 2007 180(131) 66.5(6.9) 95 100 1 (NA) 93.3 NexGen LPS-flex versus Zimmer Single site, University  Asia (South
NexGen LPS single surgeon Korea)
Boese, 2011 128 (128)  63.9 (NA) 57.8 100 1.4(0.8- NA PFC Sigma RP-F (PS) versus  DePuy Single site, General North
2.8) PFC RP (PS) single surgeon America
(U.s.)
Choi, 2010 170(128) 70.6 (5,9, 94.7 100 2.3 (2- 88.2 PFC Sigma RP-F (PS) vs PFC  DePuy Single site, University  Asia (South
56 — 86) NA) Sigma (PS) single surgeon Korea)
Coughlin, 22 (15) NA (59-81) NA NA 3.0(2.2) NA Scorpio Flex PS versus Stryker Single site, University  North
2007 Scorpio PS single surgeon America
(U.S.)
Crow, 2010 164 (144) 68.2(8.8) 84.7 NA 1 (NA) NA Genesis Il CR high-flexion Smith & Single site, General North
insert versus Genesis Il CR Nephew single surgeon America
standard insert (U.S.)
Dennis, 2013 186 (93) 61.4 (44- 66 99 1 (NA) 92.5 PFC Sigma RP-F (PS) vs PFC  DePuy Multiple site, University, North
73) Sigma RP (PS) multiple general, America
surgeons designer (U.S.)
Endres, 2011 107 (107) 66.2(7.6) 63.6 100 5.7(43- NA NexGen MB CR-Flex versus Zimmer Single site, General Europe
5.8) Genesis Il MB CR and Smith single surgeon (Germany)
& Nephew
Fisher, 2013 60 (60) 70 (NA) 80 100 1 (NA) 98 PFC Sigma HF 150 (CR) vs DePuy Single site, General Europe
PFC Sigma (CR) single surgeon (Germany)
Gobel, 2008 44 (44) 66.4 (NA) 29.5 NA 5 (NA) NA NexGen LPS-Flex versus Zimmer Multiple site, General Europe
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PFC Sigma RP-F (PS) vs PFC
Sigma (PS)

NexGen LPS-flex versus
NexGen LPS

NexGen LPS-flex versus
NexGen LPS

NexGen CR-flex versus
NexGen CR
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(Japan)
Asia
(Japan)

Asia
(Korea)
Asia (Hong
Kong)

Europe
(Nether-
lands)
Europe
(UK)

North
America
(U.S.)



Seng, 2011

Seon, 2005

Seon, 2009
Seon, 2013
Song, 2012

Stormont,
2009

Suggs, 2009
Thomsen,
2013

Tsai, 2009

Tsui, 2011

Waisfisz, 2010

Weeden,
2007
Wohlrab,
2005, 2009,
Radetzki,
2013

76 (76)

100 (100)

104 (104)
182 (182)
80 (40)

116 (104)

26 (24)

72 (36)

26 (26)

371 (336)

46 (45)

50 (50)

60 (60)

67.6

66.6 (48-
84)

68.4 (50-

85)

67.2 (65-

70)

68.0 (52 -
81)

68.5 (10.5)

68.0 (10.9)

67.2 (49-
84)

69.5 (2.2)

67.7 (26-
94)

74.8 (52-
86.8)

62.5 (51-
82)
66.0 (7.4)

76.3

91

84

96.5

100

61.5

19.2

57.6

NA

88.9

78.3

62

56.7

100

100

100

100

100

94.8

100

97.2

NA

56.3

NA

78

100

NA (5-
NA)

NA (2-
NA)

2.2 (2.0-
2.6)
6.2 (5-8)

Intraop-
erative
NA (1.0-
NA)

1.1(0.5)

NA (1-
MA)

NA (1-
NA)

1.0 (0.9-
1.1)
Intraoper
ative
only

1.0 (NA)

10.8 (10-
NA)

82.9

NA

96.1

75.3

NA

NA

NA

91.7

NA

88.8

NA

100

66.6

NexGen LPS-Flex FB versus

PFC modular knee system

NexGen LPS-flex FB versus

e-motion MB

NexGen CR-flex FB versus
NexGen CR FB

NexGen CR-flex/LPS-Flex
(FB) versus NexGen CR FB
NexGen CR-Flex vs
NexGen CR

Vanguard versus Maxim

NexGen CR-Flex vs
NexGen CR

NexGen LPS-Flex vs AGC
CR

Unspecified high-flexion
TKR versus unspecified
standard TKR

DKB Hi-flex versus DKB

NexGen LPS-flex versus
NexGen LPS

NexGen LPS-flex versus
NexGen LPS

NexGen LPS-flex MB
versus NexGen LPS MB

Zimmer
and DePuy

Zimmer
and Braun-
Aesculap
Zimmer
Zimmer

Zimmer

Biomet

Zimmer

Zimmer
and
Biomet
NA
Finsbury

Zimmer

Zimmer

Zimmer

Multiple sites,
multiple
surgeons

Single site,
single surgeon

Single site,
single surgeon
Single center,
single surgeon
Single center,
single surgeon
Multiple sites,
multiple
surgeons
Single center,
single surgeon

Single center,
single surgeon

NA

NA, single
surgeon
NA, single
surgeon

NA
Single site,

multiple
surgeons

University,
general

University

University
University
University

General

General

University

University

University,
designer
General

General

University

Asia
(Singapore
and
Malaysia)
Asia (South
Korea)

Asia (South
Korea)
Asia (South
Korea)
Asia (South
Korea)
North
America
(U.s.)
North
America
(U.S.)
Europe
(Denmark)

Asia
(Taiwan)

Asia
(Japan)
Europe
(France)

America
(U.s.)
Europe
(Germany)




Stud Qualit Outcome Flexion—extension KSS KSS function HSS score Satisfaction
v ¥ (mean, SD / range) (mean, SD / range) (mean, SD / range) (mean, SD / range) (mean, percentage)
ng.h_ Standard ng.h- Standard ng.h_ Standard ng.h- Standard ng.h- Standard
flexion flexion flexion flexion flexion
. 50.7 45.3
Ahmed, 2009, o derate Preoperative 108 (15) 106 (15) NA NA (15.9) (15.4) NA NA - -
Nutton, 2008 . 76.9 84.3
Postoperative 110(17) 107 (15) NA NA (19.7) (10.6) NA NA NA NA
110.6 113.1 Done but  Done but
P ti NA NA NA NA - -
Bajammal, Low to reoperative (13.0) (10.6) NA NA
2006 moderate 113.6 113.5
Post ti 92.3(7.4 90.5 (12 NA NA NA NA NA NA
ostoperative (10.5) (1L.6) (7.4) (12)
Biant, 2009, Low Preoperative 103.7 (NA)  105.4 (NA) NA NA NA NA NA NA - -
2012 Postoperative 106.0 (NA)  106.0 (NA) NA NA NA NA NA NA NA NA
Preoperative 123.3 1229 NA NA NA NA 25-9 >8.4 - -
. (13.1) (17) (8.6) (14.2)
Bin, 2007 Low 129.8* 124.3 92.9 92.5
Postoperative (5.2) 9.2) NA NA NA NA (4.5) (5.3) NA NA
Boese, 2011 Preoperative 113.1 113.1 NA NA NA NA NA NA - -
Low Postoperative 114.7 116.4 NA NA NA NA NA NA ‘:;\K)S ‘:NSX)S
127
breoperative 126 (13.4, (14.5, 90- 36(17.2, 37(12.1, 36 (15.5, 38(15.3, 43 (13.3, 47(11.2, ) )
P 80-145) > 0-82) 7-88) 3-74) 18-89) 14-63) 29-84)
. . 150)
Choi, 2010 High 130
. 128 (11.1, 94 (9,0, 95 (6.9, 91(8.8, 92(7.7, 92(7.2,  93(5.9,
Postoperative 95-150) (104, 73-100)  68-100) 66-100)  61-100) 68-100)  70-100) 091 091
100-150)
. Preoperative NA NA NA NA NA NA NA NA - -
Cetizilla, Low 128(5,120- 129 (8
2007 Postoperative ’ ’ 95(1.7) 96(5.2) NA NA NA NA NA NA

138) 106-135)



114.2 111.6

Low to Preoperative (13.1) (12.0) 54.8 (NA)  51.2 (NA) 47.2 (NA) 49.9 (NA) NA NA - -
Crow, 2010 moderate 119.8* 112.0
Postoperative © '3) 11 '1) 86.8 (NA)  87.4 (NA) 75.6 (NA)  80.7 (NA) NA NA NA NA
122.8 48.1
Preoperative 1225 (W (10.2, 90- LT Ut (19.0, 2- NA NA NA NA - -
85-144) 13-100)
. Moderate 146) 100)
Dennis, 2013 .
to high 127.8(9,2 126.8 87.0 (10.7 85.6
Postoperative 90'_145') ! (9.8, 89- 5.6—100.) " (11.5, 54- NA NA NA NA NA NA
142) 100)
Preoperative 82 (6.5) 85 (8.1) Done but  Done but Done but Done but NA NA i i
NA NA NA NA
Endres, 2011 Low 120 Done but  Done but Done but Done but
Postoperative 122 (10.6) (12.6) NA NA NA NA NA NA NA NA
Fisher 2013 Vil Preoperative 99 (15) 103 (13) 25 (13) 20 (15) NA NA NA NA : :
isher, oderate
Postoperative 115 (11) 119 (12) 90 (10) 89 (13) NA NA NA NA NA NA
Preoperative 95 (NA) 90 (NA) Done but  Done but Done but Done but NA NA i i
Gobel, 2008 Low NA NA NA NA
’ ) Done but  Done but Done but  Done but 4.5/5 4.1/5
*
Postoperative 115* (NA) 100 (NA) NA NA NA NA NA NA (NA) (NA)
5 . 113.0(11.2) 114.7 39.2 57.3 55.7 62.8 62.3
culd. 2014 o reoperative (11.0) 39.7(15.5) (16.0) (18.8) (18.4) (10.5) (10.3) ) )
e oderate , _ 1209 (10.4)  121.0 87.7 85.6 83.0 » »
ostoperative (9.7) 89.8(9.9) (12.7) 17.7) (19.1) 88.9(7.6) 87.3(8.8)
. 110 (70- 56.9 (19-  57.0 (18- 54.4 (10-  50.0 (30-
ot 2006 Low to Preoperative 108 (60-130) 130) 79) 79) 95) 80) NA NA
pta, moderate . 125* (105- 116 (90- 90 4(77-  95.0 (79- 95.8 (55-  93.0 (75- NA NA NA NA
P 150) 130) 99) 99) 100) 100)

Hamilton, Moderate Preoperative 119.1 (NA) 120.3 Done but  Done but Done but Done but NA NA - -



2011

Huang, 2005

Kim, 2005

Kim, 2009

Kim, 2012 (A)

Kim, 2012 (B)

Klein, 2004

to high

Low

High

High

Low

High

Low to
moderate

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

124.2 (NA)

110 (90-140)

138 (125-
150)*

127 (55-150)

139 (105-
150)

128 (11.2,
90-145)

133 (10.4,
90-150)

130.0 (5.0)

135.0 *
(6.0)

125 (80-150)

135 (80-140)

102.3 (9.4)

122.4 (6.3)*

(NA)
124.0
(NA)

112 (95-
135)
126 (115-
135)

126 (55-
150)
136 (105-
150)

128(13.9,
70-150)
131
(13.9, 90-
150)

128.0
(6.0)
125.0
(7.0)

128 (75-
150)
133 (90-
140)

102.3
(9.4)
117.0
(6.4)

NA
Done but
NA

42 (10-62)

96 (88-
100)

36 (NA)
92 (NA)
29

(13-50)

93.9
(83-100)

56.1 (10.0)

93.4 (5.0)

28 (4-44)

92 (NA)

NA

NA

NA
Done but
NA
39 (12-
55)

94 (86-
100)

28 (NA)
93 (NA)
29

(9-50)

93.7
(85-100)

55.2 (7.1)

92.0 (8.1)

25 (4-47)

93 (NA)

NA

NA

NA
Done but
NA

45 (0-70)

88 (80-
100)

NA

NA

54.8 (30-
70)

83.7 (75-
100)

55.2 (9.1)

90.0
(10.0)

50.1 (8-
68)

82 (NA)

NA

NA

NA
Done but
NA

47 (0-65)

87 (80-
100)

NA

NA

54.8 (30-
70)

83.0 (75-
100)

58.1 (5.1)

89.5 (8.2)

50.1 (7-
68)

85 (NA)

NA

NA

NA

NA

NA

61 (NA)

89 (NA)
53

(40-58)

90
(77-100)

NA

NA

NA

NA

NA

NA

NA

NA

NA

62 (NA)

90 (NA)
52

(38-61)

89
(72-100)

NA

NA

NA

NA

NA

NA

81.8%

NA

100%

8.1(1.9)

NA

NA

NA

88.7%

NA

98%

7.8 (2.2)

NA

NA

NA



Kwak, 2012

Laskin, 2007

Lee, 2011

Lee, 2012

Li, 2007

Lutzner, 2014

Malik, 2010

Low

Low to
moderate

Low

Low to
moderate

Low

Moderate

Low

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

119.0 (19.1,
5-140)

126.1 (15.8,
7.5-150)

117
(95-140)
133* (NA)

95 (13, 40-
100)
131*

(10, 105-140)

124 (16.8)

120 (16.1)

107.3 (NA)

104.3 (NA)

109.9 (14.2)

109.7 (12.9)

115.0 (21.3,
80-140)

125.4
(16.2, 5-
140)
124.6
(15.7,
7.5-145)

116
(90-145)
118
(NA)

95 (9, 50-
100)
121 (12,
95-140)

124
(16.3)
121
(11.4)

105.8
(NA)
109.5
(NA)

107.4
(14.0)
108.9
(12.5)

114.6
(13.4, 70-

50.8 (16.6,
18-90)

93.5(7.9,
75-100)

NA

92 (NA)

NA

NA

40 (17.3)

94 (6.5)

NA

NA

48.0 (15.0)

86.3 (11.7)

43.2 (13.3,
10-67)

52.8
(15.3, 18-
90)

93.7 (8.0,
75-100)

NA

90 (NA)

NA

NA

38(17.3)

94 (5.6)

NA

NA

42.3
(15.1)

88.4
(11.5)

41.7
(16.1, 18-

44.2

(17.4, 0-

80)
77.6

(16.9, 35-

100)

NA

NA

NA

NA

42 (19.6)

77 (22.8)

NA

NA

51.1
(17.0)
71.9
(17.5)

NA

40.6

(18.6, 0-

80)
77.2

(16.5, 45-

100)

NA

NA

NA

NA

42 (14.3)

80 (19.5)

NA

NA

49.8
(17.4)
70.1
(17.5)

NA

61.9
(14.4, 5-
85)

89.8 (6.4,
72-100)

NA

NA

55 (11)

92 (8)

44.(9.7)

89 (6.9)

55(11)

92(8)

NA

NA

NA

62.1 (11,
45-100)

90.1 (6.1,
74-100)

NA

NA

56 (12)

91 (7)

44 (10.0)

90 (5.0)

56(12)

91(7)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Mai, 2013

Massin, 2010

McCalden,
2009

McCalden,
2010

Minoda, 2009

Minoda, 2010

Nam, 2012

Ng, 2008

Low

Low

Moderate
to high

Low to
moderate

Low to
moderate

Low to
moderate

Low

Moderate

Postoperative

Preoperative

Postoperative

Preoperative
Postoperative

Preoperative
Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

120(12.1, 90-
140)

110 (21.1)

117 * (8.9)

116(16)
126(12)

111 (NA)
124 (7)

110.0 (17.5)

119.7* (12.6)

98.9
(26)
112.0
(12.6)

120.5 (80-
120)

125.0 (105-
140)

111.7 (31.8)

126.3 (10.3)

104 (17)

140)

118(14.1,

70-140)

110
(12.5)
109
(12.0)

118(14)
123(10)

114 (NA)

123 (7)

109.4
(16.1)
116.8
(11.5)

101.2
(20.3)
115.3
(13.4)

121.4
(80-145)
125.5
(100-
140)

112.7
(27.6)
125.0
(11.3)

105 (15)

93(8.2, 59-

100)

56 (13.3)

90 (11.2)

NA
NA

NA
NA

NA

NA

35.1
(12.1)
96.7
(3.8)

37.6
(20-51)

95.8
(78-100)

48.2
(19.8)
91.4
(9.5)

NA

92)
92(8.2,
59-100)

53 (14.2)

89 (12.3)

NA
NA

NA
NA

NA

NA

37.3
(12.4)
96.2
(5.1)

40.6
(20-60)

93.8
(83-100)

40.2

(22)

92.2
(11.5)

NA

NA

50 (18.6)

76 (12.2)

NA
NA

NA
NA

NA

NA

43.1
(16.5)
84.8
(12.0)

435
(20-70)

80.1
(45-100)

42.9
(25.7)
87.8
(11.4)

NA

NA

55 (16.6)

79 (17.4)

NA
NA

NA
NA

NA

NA

43.4
(14.3)
83.4
(11.4)

44.3
(20-65)

86.3
(65-100)

39.9
(24.1)
87.4
(12.6)

NA

NA

NA

NA

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Nieuwenhuijs
e, 2013

Nutton, 2012

Okamoto,
2011

Seng, 2011

Seon, 2005

Seon, 2009

Seon, 2013

High

High

Low

Moderate
to high

Low

Moderate
to high

Low to
moderate

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

106 (14)

106.0 (15.2)

116.2 (15.0)

114
(110-118)

113 *
(109-117)

Done but NA

120 (9)

123
(23)
128*
(12)

127.5 (90-
155)
130.7 (95-
155)

124.1
(16.1)
135.3
(8.2)

132.5 (129-
135)

105 (13)

110.4
(15.4)
118.5
(11.6)

113
(109-
117)
107
(104-
110)

Done but
NA

119 (13)

122
(12)
117
(14)

127.4
(85-160)
128.5
(95-160)

125.9
(17.7)
134.3
(8.4)

132.1
(130-
135)

NA
33.0
(11.4)

83.8
(5.4)

NA

73.9 (68.4-
79.4)

Done but
NA
Done but
NA

42(17)

84 (12)

NA

NA

NA

NA

NA

NA
36.6
(15.7)
82.3
(11.3)
NA
78.5
(71.1-
81.9)
Done but
NA

Done but
NA

42(18)
87 (10)

NA

NA

NA

NA

NA

NA
30.9
(23.0)
59.4
(31.9)
NA
80.8
(74.2-
87.4)
Done but
NA

Done but
NA

48(17)

69 (30)

NA

NA

NA

NA

213
(18-26)

NA
29.6
(22.2)
65.2
(34.5)
NA
80.6
(74.2-
87.4)
Done but
NA

Done but
NA

48(19)

62 (31)

NA

NA

NA

NA

20.1
(17-24)

NA

NA

NA

NA

NA

NA

NA

NA

NA

46.7 (20-

68)

92.8 (71-

100)

64.1
(7.1)
94.4
(6.5)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

48.1 (22-
70)
90.7 (77-
100)

61.3

(10.6)
92.4
(6.2)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Song, 2012

Stromont,
2009

Suggs, 2009

Thomsen,
2013

Tsai, 2009

Tsui, 2011

Waisfisz, 2010

Moderate
to high

Low

Low

High

Low

Low

Low

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

Preoperative

Postoperative

134.5 (8.1)

124.1
(16.1)
136.2
(5.9)

98.0
(15.6)

122.4* (12.1)

NA
117.7
(9.7)

118
(80-140)

127 *
(107-146)

119.7
(8.3)
121.1
(7.6)

119.4
(12.9)
117.0*
(11.3)

115.7 (70-
140)
125.2

135.6
(7.0)

124.1
(16.1)
134.4
(4.0)

102.7
(18.8)
117.0
(10.9)

NA
120.6
(11.1)

116

(70-140)

120
(104-
146)

111.1
(13.5)
117.0
(13.1)

120.7
(13.4)
111.3
(16.5)

105.4

(70-140)

119.7

NA

NA

NA

NA

NA

NA
89.5
(11.5)

NA

NA

NA

NA

41.8
(17.1)
87.4
(6.7)

NA
NA

NA

NA

NA

NA

NA

NA
91.4
(13.2)

NA

NA

NA

NA

34.4
(19.9)
88.7
(10.2)

NA
NA

89.5
(9.1)

NA

NA

NA

NA

NA
84.7
(15.0)

NA

NA

NA

NA

29.7
(21.5)
61.5
(24.8)

NA
NA

89.7
(11.1)

NA

NA

NA

NA

NA
84.9
(14.4)

NA

NA

NA

NA

33.8
(21.4)
64.2
(24.5)

NA
NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

93.3 (4.6)

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA

89.2 (5.3)

NA

NA

NA
NA

NA

NA

NA

NA

9 (4-10)

NA

NA

NA

NA

NA

NA

NA

9 (3-10)

NA

NA

NA



Weeden, Preoperative 122
2007 Moderate

Postoperative 133*
\zl\é?):[r;gé)g’ Preoperative 108.5 (14.8)
Radetzki, Moderate . 114.8
2013 Postoperative (10.1)

44 46

121 (22-68)  (21-66)
93 92
120 (70-100)  (68-100)
105.7
e NA NA
114.1
(9.4) NA NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

54.4 (6.3)

90.8 (8.6)

NA

NA

48.6 (8.5)

90.7 (5.8)

NA

NA

NA

NA

NA = not available (not applicable or not provided), * significant difference

* Data based on most recent reports



Forest plot for flexion (in degrees) after short-term (intra-operative — 3.1 years), mid-term (4.2 — 7.4 years) and long-term (10.3 years) follow-up

Trial Conventional High-flexion Follow-up F I eX i 0 n Mean %
name Mean SD N Mean SD N Time Design difference (95% CI) Weight
1 Non-randomized short-term I |
Bajammal et al. 2006 113.5 (12) 87 113.6 (11) 87 1.0yr PSPS -.l| 0.10 (-3.17, 3.37) 2.69
Bin et al. 2007 124.3 (9) 90 129.8 (5) 90 1.0yr PS/PS I ‘- 5.50 (3.32, 7.68) 3.07
Boese et al. 2011 116.4 (NA) 64 1147 (NA) 64 08yr PSIPS +| -1.70 (-6.31, 2.91) 2.21
Coughlin et al. 2007 129.0 (8) 11 128.0 (5) 8 30y PS/PS —— -1.00 (-7.31, 5.31) 167
Crow et al. 2010 112.0 (11) 65 119.8(9) 79 1.0yr CRICR I-.- 7.80 (4.47,11.13) 2.67
Gupta et al. 2006 116.0(10) 50  1250(11) 50 1.0yr PS/PS | 11.00 (4.59,17.41)  1.65
Huang et al. 2005 126.0 (5) 25 138.0 (6) 25 20yr PSIPS | == 12.00 (8.39, 15.61) 2.56
Klein et al. 2004 117.0 (6) 37 122.4 (6) 37 05yr PS/PS + 5.40(0.72, 10.08) 2.18
Kwak et al. 2012 125.4 (16.2) 61 119.0(19.1) 50 29yr PSIPS —t— 1.50 (-4.60, 7.60) 1.73
Laskin et al. 2007 1180 (NA) 39  1330(NA) 40 20yr PS/PS e 15.00 (3.87,26.13)  0.80
Lee et al. 2011 121.0 (12) 39 131.0 (10) 41 20yr PSPS —.— 10.00 (5.18, 14.82) 213
Mai et al. 2013 109.0 (12.0) 69 117.089) 75 27yr CRICR -l+ 8.00(1.18, 14.82) 1.54
Malik et al. 2010 118.0 (14) 50 1200(12) 50 1.0yr CRI/CR —— 2.00 (-2.94, 6.94) 2.09
Massin et al. 2010 123.0(10) 59  1260(12) 59 10yr PSPS ”— 3.00 (-0.96, 6.96) 2.44
McCalden et al. 2010 116.7 (12) 177 119.7 (13) 197 1.0yr PS/PS * 1.00 (-7.17, 9.17) 1.24
Minoda et al. 2009 115.3 (13) 89 112.0 (13) 87 1.0yr CR/CR * I -3.30(-7.22, 0.62) 245
Minoda et al. 2010 1255 (10) 28 1250(11) 28 20yr PSIPS "’-. -0.50 (-5.48, 4.48) 2.08
Nam et al. 2012 125.0 (12) 19 126.3 (10) 16 2.0yr PS/PS + 1.30 (-6.03, 8.63) 1.42
Ng et al. 2008 105.0(13) 35  106.0(14) 35 29yr PSPS & 1.00 (-1.31, 3.31) 3.02
Seon et al. 2005 128.5 (16) 50 130.7 (15) 50 2.0yr PS/ICR + 2.20 (-4.60, 9.00) 1.56
Song et al. 2012 134.4 (4) 40 136.2 (6) 40 20yr CR/ICR + 1.80 (-5.18, 8.78) 1.50
Stormont et al. 2009 117.0 (11) 70 122.4 (12) 45 1.0yr CR/ICR + 5.40 (1.13, 9.67) 2.32
Suggs et al. 2009 1208 (11) 11 117.7(10) 15 11yr CRICR —.-—I -2.90 (-10.92, 5.12) 1.27
Tsai et al. 2009 117.0 (13) 13 121.1(8) 13  1.0yr PSPS —*— 4.10 (-4.15, 12.35) 1.23
Tsui et al. 2009 111.3(17) 122 1170(11) 112 1.0yr CRICR = 5.70 (2.33, 9.07) 2.65
Waisfisz et al. 2010 119.7 (NA) 24 126.2(NA) 22 00yr PSIPS — -F 5.50 (-3.95, 14.95) 1.02
Subtotal (I-squared = 70.8%, p = 0.000) © 3.72 (2.00, 5.44) 5117
(z=4.24, p <0.001) I
2 Randomized short-term
Ahmed et al. 2009 107.0 (15) 28 110.0 (17) 28 1.0yr PSPS — -+— 3.00 (-5.39, 11.39) 1.20
Choi et al. 2010 130.0 (10) 74 128.0 (11) 76 23yr PS/PS + -2.00(-5.63, 1.63) 2.56
Dennis et al. 2013 126.8 (9.8) 81 127.8(9.2) 81 1.0yr PSIPS f 3 1.10 (-0.19, 2.39) 3.31
Fisher et al. 2013 119.0 (12) 29 115.0 (11) 31 1.0yr CRICR ‘ b -4.00(-32.03,24.03) 0.16
Guild et al. 2014 121.0 (9.7) 123 120.9(10.4) 119 2.0yr PS/PS .| -0.10 (-1.66, 1.46) 3.24
Hamilton et al. 2011 124.0 (NA) 62 1242(NA) 66 1.0yr PSPS i 0.20 (-5.92, 6.32) 1.73
Kim et al. 2005 136.0 (11) 50 139.0 (11) 50 21yr PS/PS 3.00 (-4.11,10.11) 1.47
Kim et al. 2009 131.0(14) 54 133.0(10) 54 3.1yr CR/ICR - 2.00 (-0.84, 4.84) 2.84
Lutzer et al. 2014 108.9 (12.5) 48 109.7 (12.9) 68 10yr CRI/CR + 0.80 (-3.96, 5.56) 215
McCalden et al. 2009 123.0 (7) 43 124.0(7) 43  27yr  PSIPS . oo 1.00 (-7.17, 9.17) 1.24
Nutton et al. 2012 107.0 (NA) 40 113.0(NA) 36 1.0yr PS/CR I+ 6.00 (0.61, 11.39) 1.95
Seon et al. 2009 134.3 (8) 50 135.3 (8) 50 20yr CRICR = 1.00 (-2.37, 4.37) 2.65
Thomsen et al. 2013 120.0 (NA) 33 127.0(NA) 33 1.0yr PSI/CR r’- 7.00 (2.96, 11.04) 2.41
Weeden et al. 2007 120.0 (NA) 25 133.0 (NA) 25 10yr PS/PS - 13.00 (0.38, 25.62) 0.66
Wohlrab et al. 2005 109.1 (12) 28 112.1(9) 29 29yr PSPS 3.00 (-2.33, 8.33) 1.96
Biant et al. 2009 106.0 (NA) 50 106.0 (NA) 50 05yr PS/PS | * Not estimable 0.00
Subtotal (l-squared = 34.7%, p = 0.091) 1.58 (0.33, 2.84) 29.52
I

(z=2.47,p=0.014)



3 Non-randomized mid-term

Endres et al. 2011 120.0 (13) 50 122.0 (11) 57 567yr CRICR * 2.00 (-2.39, 6.39) 228
Gobel et al. 2008 100.0 (NA) 22 115.0(NA) 22 50yr PS/CR ! + 15.00 (9.71, 20.29) 1.98
Kim et al. 2012 (A) 1250 (7.0) 45 1350(6.0) 45 54yr PSIPS |J—.— 10.00 (0.63, 19.37) 1.03
Lee et al. 2012 121.0(11.4) 40  1200(16.1) 94 74yr PS/PS - -1.00 (-6.51, 4.51) 1.91
Okamoto et al. 2011 119.0 (13) 10 120.0(9) 10 5.0yr CR/ICR + 1.00 (-14.39, 16.39) 0.47
Seon et al. 2013 1356 (7.0) 48 1345(@81) 89 62yr CRICR ‘ | -1.10 (-3.82, 1.62) 288
Lietal 2007 109.5 (NA) 40 104.3 (NA) 15 4.2yr PSIPS * Not estimable 0.00
Subtotal (I-squared = 84.4%, p = 0.000) 4.24 (-1.46, 9.94) 10.55
(z=1.46, p=0.145)
4 Randomized mid-term I
Nieuwenhuijse et al. 2013 118.5(11.8) 24 116.2(15.0) 28 50yr PS/PS -2.30 (-9.75, 5.15) 1.39
Seng et al. 2011 117.0 (14) 27 128.0 (12) 36 5.0yr PS/PS | + 11.00 (4.57, 17.43) 1.64
Wobhlrab et al. 2009 117.5 (10) 19 116.7 (10) 22 50yr PS/PS 0.80 (-5.26, 6.86) 1.75
Subtotal (l-squared = 76.0%, p = 0.016) 3.28 (-4.52, 11.08) 4.78
) (z=0.82, p=0.410)
5 Randomized long-term I
Kim et al. 2012 (B) 133.0 (NA) 100 1350(NA) 100 103yr PS/PS —— 2.00 (-2.47, 6.47) 225
Radetzki et al. 2013 114.1(9.4) 22 1148 (10.1) 17  10.8yr PS/PS —r— 0.70 (-5.45, 6.85) 1.72
Subtotal (I-squared = 0.0%, p = 0.738) 1.65 (-2.06, 5.17) 3.97
. (z = .84, p=0.400)
Overall (I-squared = 69.6%, p = 0.000) ¢ 3.13(1.99, 4.26) 100.00
(z=15.39, p<0.001)
NOTE: Weights are from random effects analysis |
* due to no mean or median, or SD, SE, range or p-value provided I I degrees
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Forest plot for Knee Society Score (in points) after short-term (1.0 — 3.1 years), mid-term (5.0 — 7.4 years) and long-term (10.3 years) follow-up

Trial Conventional High-flexion Follow-up Mean %

name Mean SD N Mean SD N Time Design Knee SOCIety SCOI’e difference (95% CI) Weight

1 Non-randomized short-term

Bajammal et al. 2006 90.5 (12) 87 923 (7) 87 1.0yr PS/IPS 4 1.80 (-1.16, 4.76) 3.57

Coughlin et al. 2007 96.0 (5) 11 95.0 (2) 8 3.0yr PSIPS —_— -1.00 (-4.76, 2.76) 2.21

Crow et al. 2010 87.4 (NA) 65 86.8 (NA) 79 1.0yr CRICR % -0.60 (-6.42, 5.22) 0.92

Gupta et al. 2006 95.0 (5) 50 90.4 (6) 50 1.0yr PS/PS — -1.00 (-3.16, 1.16) 6.72

Kwak et al. 2012 93.7 (8.0) 61 935(7.9) 50 29yr PSIPS —— -0.20 (-3.32, 2.92) 3.22

Mai et al. 2013 89.0(12.3) 69 90.0(11.2) 75 27yr CR/ICR —— 1.00 (-1.76, 3.76) 4.09

Malik et al. 2010 92.0 (8) 50 93.0 (8) 50 1.0yr CR/ICR —_—— 1.00(-3.74, 5.74) 1.39

Minoda et al. 2009 96.2 (5) 89 96.7 (4) 87 1.0yr CR/ICR —— 0.50 (-0.83, 1.83) 17.58

Minoda et al. 2010 93.8 (4) 28 95.8 (6) 28 2.0yr PSIPS 4 2.00 (-0.63, 4.63) 4.53

Nam et al. 2012 92.2(12) 19 91.4 (10) 16 20yr PS/PS % -0.80 (-7.88, 6.28) 0.62

Tsui et al. 2009 88.7 (10) 122 87.4(7) 112 1.0yr CR/ICR ——- -1.30 (-3.38, 0.78) 7.24

Huang et al. 2005 94.0 (4) 25 96.0 (3) 25 2.0yr PSIPS * Not estimable 0.00

Laskin et al. 2007 90.0 (NA) 39 92.0 (NA) 40 20yr PSIPS * Not estimable 0.00

Subtotal (I-squared = 0.0%, p = 0.692) < 0.19 (-0.59, 0.96) 52.08
2= dhR=0nn * Not estimable

2 Randomized short-term

Choi et al. 2010 95.0(7) 74 94.0 (9) 76 2.3yr PSIPS —t— -1.00 (-3.25, 1.25) 6.15

Dennis et al. 2013 856(11.5) 81 87.0(10.7) 81 1.0yr PSIPS —t—p— 1.21(-1.10, 3.52) 5.84

Fisher et al. 2013 89.0 (13) 29 90.0 (10) 31 1.0 yr CR/ICR &~ 1.00(-3.12, 5.12) 1.84

Guild et al. 2014 87.7(127) 122 89.8(9.9) 118 20yr PSIPS < 2.10(-2.29, 6.49) 1.62

Kim et al. 2009 93.7 (4) 54 939 (4) 54  31yr  CRICR —— 0.20 (-1.92, 2.32) 6.97

Lutzer et al. 2014 88.4(11.5) 48 86.3 (11.7) 68 1.0yr CR/ICR @ -2.10 (-6.45, 2.25) 1.65

Weeden et al. 2007 92 (8) 25 93.0 (8) 25 1.0yr PSIPS + 1.00(-3.29, 5.29) 1.70

Hamilton et al. 2011 NA (NA) 62 NA (NA) 66 1.0 yr Ps/PS * Not estimable 0.00

Kim et al. 2005 93.0 (NA) 50 92.0 (NA) 50 2.1yr PSIPS * Not estimable 0.00

Subtotal (I-squared = 0.0%, p = 0.691) <> 0.22 (-0.88, 1.33) 25.77
(z=0.40, p = 0.689)

3 Non-randomized mid-term

Kim et al. 2012 (A) 92.0(8.1) 45 93.4(5.0) 45 5.4 yr PS/PS —1— 1.40 (-1.38, 4.18) 4.03

Lee etal. 2012 940(56) 40 940(65) 94 74yr  PSPPS e 0.00 (-2.31,2.31) 5.84

Endres et al. 2011 NA (NA) 50 NA (NA) 57 5.7yr CR/ICR * Not estimable 0.00

Gobel et al. 2008 NA (NA) 22 NA (NA) 22 5.0yr PSICR * Not estimable 0.00

Okamoto et al. 2011 NA (NA) 10 NA (NA) 10 5.0yr CR/CR * Not estimable 0.00

Subtotal (l-squared = 0.0%, p = 0.448) <> 0.57 (-1.21, 2.35) 9.87

. (z=0.63, p=0.529)

4 Randomized mid-term

Nieuwenhuijse et al. 2013 82.3(11.2) 24 838(54) 27 50yr PS/IPS + 1.50 (-3.40, 6.40) 1.30

Seng et al. 2011 87.0(10) 27 84.0(12) 36 50yr  PSIPS $- -3.00 (-9.61, 3.61) 0.72

Subtotal (I-squared = 13.1%, p = 0.284) -<: -0.18 (-4.45, 4.08) 2.02
(z=0.08, p=0.933)

5 Randomized long-term

Kim et al. 2012 (B) 93.0 (NA) 100 920(NA) 100 10.3yr PS/PS — -1.00 (-2.74, 0.74) 10.26

Subtotal (I-squared =.%, p =.) CE -1.00 (-2.74, 0.74) 10.26

. (z=1.12, p=0.261)

Overall (l-squared = 0.0%, p = 0.868) O 0.11 (-0.45, 0.67) 100.00

: \kz =0.37, p = 0.708) )
NOTE: Weights are from random effects analysis
* due to mean or median, or SD, SE, range or p-value not provided | | points
-10 0 10
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Forest plot for Knee Society Score function (in points) after short-term (1.0 — 3.1 years), mid-term (5.0 —7.4 years) and long-term (10.3 years)

follow-up

Trial Conventional High-flexion Follow-up Knee SOClety SCO re Mean %

name Mean SD N Mean SD N Time Design fu nct|0n difference (95% CI) Weight

1 Non-randomized short-term |

Crow et al. 2010 80.7 (NA) 65 75.8 (NA) 79 1.0yr CRI/CR -5.10 (-15.12, 4.92) 1.04

Gupta et al. 2006 93.0 (8) 50  95.8(11) 50 1.0yr PSIPS —— 2.00 (-1.67, 5.67) 7.76

Huang et al. 2005 87.0(5) 25 88.0(5) 25  20yr PS/IPS - 1.00 (-1.76, 3.76) 13.65

Kwak et al. 2012 77.2(16.5) 61 77.6(169) 50 29yr PS/IPS —_—— 0.40 (-7.38, 8.18) 1.72

Mai et al. 2013 79 (17.4) 69  76(12.2) 75 27yr CRICR —Q-I— -3.00 (-10.59, 4.59) 1.81

Minoda et al. 2009 83.4 (11) 89 84.9(12) 87 1.0yr CR/CR —— 1.40 (-2.30, 5.10) 7.59

Minoda et al. 2010 86.3 (9) 28 80.1(11) 28 20y PSIPS —— -6.20 (-12.37,-0.03) 273

Nam et al. 2012 87.4 (13) 19 87.8 (11) 16 2.0yr PS/PS —— 0.40 (-7.64, 8.44) 1.61

Suggs et al. 2009 84.9 (14) 11 847 (15) 15 1.1yr CR/CR —— -0.20 (-11.88, 11.48)  0.76

Tsui et al. 2009 64.2 (25) 122 61.5(25) 112 1.0yr CRICR —_— -2.70 (-8.31, 2.91) 3.32

Subtotal (I-squared = 0.0%, p = 0.479) <> 0.10 (-1.47, 1.68) 42.00

_ (z=10.13, p = 0.898)

2 Randomized short-term

Ahmed et al. 2009 84.3 (10) 28 76.9 (20) 28 1.0yr PS/PS —_—— -7.40 (-15.69, 0.89) 1.52

Choi et al. 2010 92.0 (8) 74 91.0(9) 76 23yr PSIPS —— -1.00 (-4.70, 2.70) 7.59

Guild et al. 2014 83.0(19.1) 122 85617.7) 120 20yr PSIPS L 260 (-2.10, 7.30) 4.71

Kim et al. 2009 83.0 (8) 54  83.7(6) 54  3dyr CRICR - 0.70 (-1.55, 2.95) 2051

Lutzer et al. 2014 70.1 (17.5) 48 71.9(175) 68 10yr CR/CR —— 1.80 (-4.75, 8.35) 243

Hamilton et al. 2011 NA (NA) 62  NA(NA) 66  1.0yr PSIPS * Not estimable 0.00

Subtotal (l-squared = 20.4%, p = 0.285) <> 0.23 (-1.86, 2.31) 36.77

) (z=0.21,p=0.833)

3 Non-randomized mid-term

Kim et al. 2012 (A) 89.5(8.2) 45  90.0(10.0) 45 Sd4yr PS/IPS —— 0.50 (-3.28, 4.28) 7.28

Lee etal. 2012 80 (19.5) 40 77(228) 94 Tdyr PSIPS ——— -3.00 (-11.09, 5.09) 1.59

Seon et al. 2013 89.7 (11.1) 48  89.5(9.1) 89 6.2yr CRICR —— -0.20 (-3.65, 3.25) 8.76

Endres et al. 2011 NA (NA) 50  NA (NA) 57  57yr CRICR * Not estimable 0.00

Okamoto et al. 2011 NA (NA) 10 NA(NA) 10 5.0yr CRICR * Not estimable 0.00

Subtotal (I-squared = 0.0%, p = 0.744) <> -0.16 (-2.59, 2.27) 17.63

] (z=0.13, p = 0.895)

4 Randomized mid-term

Nieuwenhuijse et al. 2013 65.2 (34.5) 24 59.4(319) 27 50yr PS/P g -5.80 (-24.03, 12.43) 0.31

Seng etal. 2011 62 (NA) 27 69 (NA) 36 50yr PS/PS + 7.00 (-8.19, 22.19) 0.45

Subtotal (I-squared = 10.6%, p = 0.290) -:::} 1.63 (-10.75, 14.01) 0.77
(z=0.26, p=0.796)

5 Randomized long-term

Kim et al. 2012 (B) 85 (NA) 100 82 (NA) 100 10.3yr  PSIPS —_— -3.00 (-9.06, 3.06) 2.84

Subtotal (I-squared = %, p =.) -3.00 (-9.06, 3.06) 2.84

. (z=097,p=0.332)

Overall (l-squared = 0.0%, p = 0.686) 0.06 (-0.96, 1.09) 100.00

(z=0.12, p = 0.902)
NOTE: Weights are from random effects analysis
* due to mean or median, or SD, SE, range or p-value not provided | | points
-10 0 10

favours conventional  favours high-flexion



Forest plot for Hospital for Special Surgery score (in points) after short-term (1.0 — 3.1 years) and mid-term (4.2 — 7.4 years) and long-term
(10.8 years) follow-up

Trial Conventional High-flexion Follow-up HOSpItEﬂ for SpeCIal Mean %
name Mean SD N Mean SD N Time Design Su rger’y score difference (95% CI) Weight
1 Non-randomized short-term :
Bin et al. 2007 92.5 (5) 90 92.9 (5) 90 1.0yr PS/PS —— 1.50 (0.07, 2.93) 24.62
Kwak et al. 2012 90.1(6.1) 61 89.8(6.4) 50 29yr PS/PS —O-l— -0.30 (-2.40, 1.80) 11.46
Lee etal. 2011 91.0 (7) 39 920(8) 41 20yr  PSIPS —-:0— 1.00 (-2.29, 4.29) 4,65
Seon et al. 2005 90.7 (6) 50 92.8 (7) 50 2.0yr PS/CR —— 2.10 (-0.57, 4.77) 7.09
Tsai et al. 2009 89.2 (5) 13 93.3 (5) 13 1.0yr PS/PS —:—0— 4.10 (-0.80, 9.00) 210
Subtotal (I-squared = 0.0%, p = 0.416) 0 1.23(0.23, 2.24) 49.92
(z=2.41,p=0016) :
2 Randomized short-term I
Choi et al. 2010 93.0 (6) 74 92.0 (7) 76 23yr PS/PS —0—-:- -1.00 (-3.23, 1.23) 10.10
Guild et al. 2014 87.3(8.8) 123 88.9(7.6) 119 2.0yr PS/PS —_—— 1.60 (-1.03, 4.23) 7.31
Kim et al. 2005 90.0 (NA) 50 89.0 (NA) 50 21yr PS/PS + : -1.00 (-6.27, 4.27) 1.81
Kim et al. 2009 89.0 (7) 54 90.0 (6) 54 3yr CR/CR —-IO'— 1.00 (-1.88, 3.88) 6.07
Seon et al. 2009 92.4 (6) 50 94.4 (7) 50 2.0yr CR/CR +—— 2.00 (-0.47, 4.47) 8.26
Subtotal (I-squared = 4.3%, p = 0.382) <:> 0.67 (-0.59, 1.93) 3355
. (z=1.05, p=0.296) \
3 Non-randomized mid-term :
Lee etal. 2012 90 (5.0) 40 89 (6.9) 94 T4yr PS/PS —rr -1.00 (-3.37, 1.37) 8.96
Li et al. 2007 91.0 (7) 40  920(8) 15  4.2yr PS/PS —-Ib— 1.00 (-3.59, 5.59) 2.40
Subtotal (l-squared = 0.0%, p = 0.448) <:> -0.58 (-2.68, 1.53) 11.36
(z=0.54, p=0.591) 1
4 Randomized mid-term :
Wohirab etal. 2009  93.1(8) 19 92.8 (5) 22 5.0yr PS/PS —ﬂ:— -0.35 (-4.66, 3.96) 2.7
Subtotal (I-squared =.%,p =.) <:'T_;> -0.35 (-4.66, 3.96) 271
(z=0.16, p= 0.974) :
5 Randomized long-term I
Radetzki et al. 2013 90.7 (5.8) 22 90.8(8.6) 17 10.8 yr PS/PS _D-;— 0.10 (-4.43, 4.63) 246
Subtotal (I-squared = .%, p = .) <:> 0.10 (-4.43, 4.63) 246
(z=0.04, p = 0.965) .
Overall (l-squared = 0.0%, p = 0.573) Q 0.77 (0.06, 1.48) 100.00
(z‘=2.12,p=0‘034) ) .
NOTE: Weights are from random effects analysis |
| | points
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Funnel plot for all 52 study cohorts (non-randomized left, randomized right)
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